Memories of Near-Death Experiences (NDEs) seem to be very detailed and stable over time. At present, there is still no satisfactory explanation for the NDEs' rich phenomenology. Here we compared phenomenological characteristics of NDE memories with the reported experience's intensity. We included 152 individuals with a self-reported "classical" NDE (i.e. occurring in lifethreatening conditions). All participants completed a mailed questionnaire that included a measure of phenomenological characteristics of memories (the Memory Characteristics Questionnaire; MCQ) and a measure of NDE's intensity (the Greyson NDE scale). Greyson NDE scale total score was positively correlated with MCQ total score, suggesting that participants who described more intense NDEs also reported more phenomenological memory characteristics of NDE. Using MCQ items, our study also showed that NDE's intensity is associated in particular with sensory details, personal importance and reactivation frequency variables.
Introduction
Since the expression "Near-Death Experience" (NDE) was first used in literature to describe memory of impending death situations (Heim, 1891) , further work has been devoted to this type of experience in an attempt to understand its singularity. Nonetheless, very few scientific articles have examined the particularity of NDE memories (see Greyson, 2007; Palmieri et al., 2014; Thonnard et al., 2013; van Lommel, 2011) . Although there is not yet a consensus on the definition of NDEs, those experiences have been described as "profound psychological events with transcendental and mystical elements typically occurring to individuals close to death or in situations of intense physical or emotional danger" (Greyson, 2000a) . As a result of this intense experience, near-death experiencers (NDErs) usually report very detailed memories (Thonnard et al., 2013 ) that seem to be unchanged over time (Greyson, 2007) . From a cognitive perspective, to date no theory can explain the rich phenomenology associated with NDE memories (Palmieri et al., 2014; Thonnard et al., 2013; van Lommel, 2011) . Thus, one interesting issue is why such a clear memory trace is created for this experience and little is known about what exactly accounts for the enhanced memory.
For some years now, more and more NDErs' testimonies have been compiled which demonstrate the compelling intensity of this experience (Moody, 1975; Ring, 1980) . While reported narratives appear to contain similarities and recurrent components (i.e. elements frequently reported by NDErs; e.g. feeling of peacefulness, out-of-body experiences (OBEs); Blanke & Dieguez, 2009; Charland-Verville et al., 2014; Facco & Agrillo, 2012) , differences in terms of experience intensity (i.e. the depth of the experience) are reported (Charland-Verville et al., 2014) . Notably, it seems that the intensity of NDE components differs when comparing NDErs experience and its associated rich phenomenology. Nonetheless, other scales, but non-specific to NDEs, may be used to assess this experience and, in particular, its subsequent memory. Notably, some authors have used the MCQ (e.g. Palmieri et al., 2014; Thonnard et al., 2013) with the aim of assessing subjective qualities of NDEs' memory characteristics. In fact, the MCQ has been constructed, by design, in a more extensive area aiming at assessing all types of memory -whatever the event or content of the evaluated memory. More specifically, the MCQ permits to examine qualitative characteristics of memories, in terms of sensory and contextual details and cognitive processes involved in the recall of a memory. Nowadays, the Greyson NDE scale (Greyson, 1983 ) and the MCQ (Johnson et al., 1988) are the two most commonly used standardized questionnaires in research to evaluate the NDE and its memory.
Although described as occurring in near-death states where the brain is thought to be working with altered capacities, NDErs can generally give a very detailed narrative account of their experience (Moody, 1975; Thonnard et al., 2013) and it seems that the NDEs can differ in term of experience intensity (Charland-Verville et al., 2014) . We then wondered about the variation of NDE memory details according to the intensity of the experience. To the best of our knowledge, no study has formally compared the association of the NDE intensity according to the Greyson NDE scale (Greyson, 1983) with the phenomenological characterization of this type of memory according to the MCQ (Johnson et al., 1988) in the same sample of individuals who have lived a NDE. From a theoretical perspective, although the subjective experience reported by NDErs does not itself provide an explanation, it nevertheless can give some indications as to which aspects of the NDE an explanation should account for. Using the Greyson NDE scale (Greyson, 1983 ) and the MCQ (Johnson et al., 1988) , the present study aimed at exploring (1) the association of both the NDE's intensity (Greyson NDE scale total score) and the amount of NDE memory characteristics (MCQ total score) with demographic data (age at interview, age at NDE and time since NDE); (2) the association of NDE's intensity (Greyson NDE scale total score) with the amount of NDE memory characteristics (MCQ total score) and, more in particular, (3) with the different phenomenological characteristics of NDE memory (MCQ items).
Material and methods
Participants were recruited via the International Associations for Near-Death Studies (IANDS France and IANDS Flanders) and the Coma Science Group (University and University Hospital of Liège, Belgium). Participants were mailed a questionnaire including the Greyson NDE scale (Greyson, 1983) , the Memory Characteristics Questionnaire (MCQ; Johnson et al., 1988) , and items about sociodemographic (gender, age at NDE, age at interview) and clinical (time since NDE, presence of life-threatening event, etiology of coma, presence of coma -i.e. a period of unconsciousness > 1 h; Posner, Saper, & Plum, 2007) . We first assessed the NDE memory using the Greyson NDE scale. This scale is a validated (Greyson, 1983; Lange et al., 2004) 16-item multiple-choice tool used to permit a standardized identification of NDEs with a total score cut-off of 7 and to quantify the intensity of the NDE (i.e. total score ranging Table 1 The Greyson NDE Scale (Greyson, 1983) . Border/point of no return "Did you come to a border or point of no return?" 0 = No; 1 = A conscious decision to "return" to life; 2 = A barrier I was not permitted to cross; or "sent back" to life involuntarily Consciousness and Cognition 56 (2017) 120-127 from 0 to 32). The Greyson NDE scale assesses core content components of 16 NDE features (Table 1) . For each item, the scores are arranged on an ordinal scale ranging from 0 to 2 (i.e. 0 = "not present," 1 = "mildly or ambiguously present," and 2 = "definitively present"). Participants whose experience did not meet the standardized criteria (i.e. Greyson NDE scale total score < 7/32; Greyson, 1983) were not included in the present study. We also assessed the participants' memories characteristics using a modified version (see Table 2 ; D'Argembeau & Van der Linden, 2008) of the MCQ (Johnson et al., 1988) . This version encompasses 16 rating scales assessing feeling of re-experiencing, visual details, other sensory details, location, time, coherence, verbal component, emotion while remembering, belief that the event is real, one's own actions, words and thoughts, visual perspective, emotional valence, personal importance, and reactivation frequency. A MCQ total score was derived summing all the 16 items (each on a 1-7 points Likert scale) and referred to as the amount of memory characteristics (i.e. higher total scores reflect greater amount of memory characteristics). No incentive was offered for participation. Completion of the anonymous questionnaire was voluntary and taken as consent for participation in the survey. The study was approved by the ethics committee of the Faculty of Medicine of the University of Liège. Pearson's correlation tests were used to measure the linear association between variables. More specifically, correlations were obtained using both the Greyson NDE scale total score and the MCQ total score with each demographic variable (age at interview, age at NDE and time since NDE). Then, correlation was done between the Greyson NDE scale total score and the MCQ total score. Finally, correlations were obtained using the Greyson NDE scale total score and each of the 16 MCQ items. We used the Shapiro-Wilk test to evaluate the hypothesis that a given sample was from a normal population. To avoid type I errors, the level of significance undergoes a Bonferroni adjustment (p < 0.0021) in all statistical analyses.
Results

Demographic data
The distributions of demographic data and scores follow a normal distribution. The study sample included 152 individuals who have had a NDE described experience (i.e. meeting the criteria for NDE: Greyson NDE scale total score ≥ 7/32; Greyson, 1983 ) after a life-threatening event (i.e. a severe brain insult; e.g. cardiac arrest, traumatism). Table 3 shows the demographic characteristics of the entire study cohort. Feeling of re-experiencing "While remembering the event, I feel as though I am mentally reliving it" 1 = not at all, 7 completely Visual details "My memory for this event involves visual details" 1 = none, 7 = a lot Other sensory details "My memory for this event involves other sensory details (sounds, smells, and/or tastes)" 1 = none, 7 = a lot Location "I remember the location where the event took place" 1 = not at all clear, 7 = very clearly Time "I remember the time of the day where the event took place" 1 = not at all clear, 7 = very clearly Coherence "While remembering the event, it comes to me as a coherent story and not as an isolated scene" 1 = not at all, 7 = completely Verbal component "While remembering the event, it comes to me in words" 1 = not at all, 7 = a lot Feeling emotions "While remembering the event, I feel the emotions I felt when the event occurred" 1 = not at all, 7 = completely Real/imagine "I believe the event in my memory really occurred in the way I remember it and that I have not imagined or fabricated anything that did not occur" 1 = 100% imaginary, 7 = 100% real There were no significant associations with the time since NDE and total scores on the Greyson NDE scale and the MCQ, meaning that the intensity of NDE and the amount of NDE memory characteristics do not appear to vary with the amount of time that had elapsed since NDE. There were also no significant correlations between variables age at interview and at NDE and the Greyson NDE and MCQ total scores (see Table 4 ).
Correlations between Greyson NDE scale total score, MCQ total score and items
Greyson NDE scale total score was positively correlated with MCQ total score (r = 0.29, p < 0.0005), suggesting that individuals who described more intense NDEs also reported more phenomenological characteristics of NDEs (see Table 4 ). Analyses with MCQ items showed positive correlations between the Greyson NDE scale total score and 3 of those items: other sensory details (r = 0.29, p < 0.0005; MCQ item 3), personal importance (r = 0.22, p < 0.002; MCQ item 15), and reactivation frequency (r = 0.28, p < 0.0005; MCQ item 16). This suggests that individuals who described more elaborate NDEs also reported more sensory characteristics (i.e. sounds, smells and tastes), personal importance and reactivation frequency. No further significant correlations were found between the Greyson NDE scale total score and the other MCQ items (see Table 4 ). 
Discussion
This retrospective study shows that the intensity of the NDE (i.e. the Greyson NDE scale total score) appears to be positively correlated with the overall amount of retrospective phenomenological characteristics identified with the MCQ (i.e. the MCQ total score). In other words, participants who scored higher on the Greyson NDE scale also scored higher on the MCQ. This suggests that the more intense the NDE is, the more the memory seems to be phenomenologically detailed when NDErs later recall it. It can then be hypothesized that the deeper the NDE is, the more the memory seems to be anchored and to benefit from a special encoding, leading the memory to contain a greater amount of phenomenological characteristics. Moreover, one can argue that NDE memory characteristics would vary with the amount of time that had elapsed since the experience. However, it does not seem to be the case since we do not find a link between the amount of time that had elapsed since NDE and the amount of memory characteristics. Furthermore, we also find no association between the NDE's intensity and the amount of time that had elapsed since the NDE. Despite our study is not a test-retest design, our data support the view that the intensity of NDE does not seem to increase or decrease with the time that had elapsed since the experience. In fact, except Greyson's (2007) study, it seems that very little is known about the long-term retention of NDE memories.
Since NDEs are complex subjective experiences typically including various features, our study also clarifies that the NDE's intensity is associated in particular with MCQ items of sensory details (concerning sounds and smells), personal importance and reactivation frequency. Interestingly, we find that the presence of sensory details in NDErs' memory varies with experience's intensity. Since some studies have suggested that emotional valence increases the amount of sensory details in memory (e.g. Schaefer & Philippot, 2005) , it seems reasonable to suggest that the NDE -as highly emotional event (Thonnard et al., 2013 )-may be encoded and stored by a special memory mechanism that typically operates during the encoding of emotionally arousing events. For example, we can speculate that intensity could increase attentional mechanisms and then be beneficial for all reported sensory details.
We also observe a relationship between the NDE's intensity and the reactivation frequency item on the MCQ. That is, the more intense the NDE is, the more frequently the NDE seems to be reactivated in memory. Intense events are more likely to be rehearsed which in turn can enhance the amount of phenomenological characteristics in memory (Berntsen, 1996; Berntsen, 1998) . Recently, Thonnard et al. (2013) showed that NDE memories were as likely to be reactivated in memory as other real and imagined events memories or coma memories that did not classify as a NDE based on the Greyson NDE scale (i.e. total score of Greyson < 7/32; Greyson, 1983) . In the present study, we nevertheless note the association between intensity and reactivation frequency variables. On the one hand, experience memories may be intentionally and/or voluntarily brought into awareness and, on the other hand, experience memories may be reactivated internally and/or externally -sharing it with other people for example. Our results are consistent with previous ones showing that high-intensity events memories tend to be more frequently thought or talked about than low-intensity events memories (Berntsen, 1996; Berntsen, 1998; Waters & Leeper, 1936) .
Finally, we find that NDE's intensity varies with the personal importance NDErs attached to the experience, suggesting that the more intense the NDE is, the more the NDE could be considered as an important episode in NDEr's life. Personal importance given to the NDE could possibly enhance the overall perceived phenomenological characteristics of NDE memories. According to Conway's Self-Memory System (SMS; Conway & Pleydell-Pearce, 2000; Conway et al., 2004 ) model, autobiographical memories are "the transitory mental constructions of a complex goal-driven set of control processes collectively referred to as the working self" (Conway et al., 2004) . Only a relatively small part of autobiographical memories may remain accessible in long-term memory and this selection should depend on their given relevance to longer-term goals and consequently to the future. This system consists of two main strongly interconnected components: the working self and the autobiographical memory knowledge base. In this theoretical framework, one could consider that the NDE was particularly well integrated by those both memory components -notably because the NDE has become a highly important self-defining experience-and this could explain the long-lasting accessibility of its memory (including their phenomenological characteristics). While NDEs are closely related to experiencers' own identity (Greyson, 2007; Moody, 1975) and because of its self-defining personal importance, NDE memories could be consider as a type of "self-defining memories" (personally meaningful and emotionally evocative memories; Singer, 2005) .
We further hypothesize that NDE memories share similar certain encoding conditions as "flashbulb memories", although both types of memories may differ in term of the reminded experience and context. A "flashbulb memory" can be defined as "a vivid, longlasting memory for the circumstances surrounding the reception of news about a surprising or shocking event" (Davidson & Glisky, 2002) . "Flashbulb memory" and NDE memory both are surprising events with an intense emotional content and they are perceived as very important life event for the experiencer, although sometimes perceived subsequently (Davidson & Glisky, 2002) . However, one may also note that NDEs may be even more intense when experienced because "flashbulb memories" refer to memories for the circumstances in which a piece of news was learned (i.e. where they were when the event occurred, what they were doing) while NDE memories refer to memories of a personally lived experience classically occurring during a life-threatening situation. Nevertheless, it appears that, in both cases, the event seems to benefit from a preferential encoding that makes then them more details than other real or imagined events memories (for NDE memories: see Thonnard et al., 2013;  for "flashbulb memories": see Finkenauer et al., 1998; Rubin & Kozin, 1984) . Moreover, previous studies have shown that both personal importance and rehearsal frequency -variables identified in the present study as being associated with NDE's intensity-are two variables playing a crucial role in the maintenance of vivid memories, such as "flashbulb memories" (e.g. Bohannon & Symons, 1992; Finkenauer et al., 1998; Wright & Nunn, 2000) . It even appears that these variables are the two most significant factors that allow the differentiation of flashbulb and non-flashbulb memories (Tekcan & Peynircioğlu, 2002 ) -even more significant than other variables such as emotional valence or the surprise effect. In short, these three variables assessed in the present study -i.e. sensory details, personal importance and reactivation frequency-appear to vary with intensity of the NDE and might overlap in explaining these intense NDE memories and its associated rich phenomenology.
Still using MCQ items, intensity variations in reported NDEs do not seem to be associated with the other memory characteristics (emotional information, visual details, confidence, visual perspective, feeling of re-experiencing) assessed by the MCQ. Intriguingly, emotional information (i.e. emotional valence, emotion while remembering) does not also appear to vary the NDE's intensity. While NDEs appear to include extremely high emotional content -containing even more emotional characteristics than real events memories (Thonnard et al., 2013) , we find that the presence of emotional details in NDErs' memory may fluctuate independently of intensity variation experienced by NDErs.
From a broader cognitive perspective, the enhanced memory observed for NDEs is interesting as it suggests that humans might be able to recall (or elaborate later) memories of a moment characterized by an atypical state of consciousness (i.e. altered state of consciousness; Moody, 1975) . Nevertheless, it is still unclear when exactly these events are experienced as well as when their memory encoding precisely occurs. Although many authors have now improved consistency in the field of NDEs, none of the neuropsychological and cognitive models of memory appears to fully explain the encoding and storage of NDEs. These experiences are described as occurring in near-death states where the brain and its associated processes are thought to be working with altered capacities, however, those ones seem to be firmly anchored and remembered in NDErs' memories.
While resuscitation techniques are improving and providing more reported NDE testimonies (van Lommel et al., 2001) , only very few scales are present to investigate the phenomenon. In this study, the correlation between both total scores also indicates a relationship between variables represented by the two main questionnaires used to assess a NDE and its memory in the same sample of individuals who have lived a NDE. We observe that individuals who scored higher on one of the questionnaires also scored higher on the other one. Then, one can ask to what extent there is an overlap between the items of the two questionnaires and to what extent they evaluate the same aspects of the experience. However, although the correlation is highly significant, we find a relatively weak linear relation. Instead, this suggests that both questionnaires may be testing different and complementary aspects of the experience. The Greyson NDE scale focuses on the content of the NDE and its intensity (only) at a phenomenological level while the MCQ assesses qualitative characteristics of NDE memories and cognitive processes involved in its recall. Although the Greyson NDE scale inevitably assesses the NDE memory by retrospectively questioning the individual about what he is remembering, the MCQ differs from the Greyson NDE scale by exploring the multimodal aspect (i.e. separately measuring sensory, perceptual, semantic and spatio-temporal components) of the memory. This may permit to observe distinct implications of those aspects specific to NDEs in the investigation of its rich phenomenology. Finally, the MCQ also allows assessing negative emotions and confidence in the memory -which is currently not possible with the Greyson NDE scale.
At present, no study has formally compared the association of the NDE's intensity and the phenomenological characterization of NDE memory. This work then opens the way to new perspectives by observing the association of memory characteristics with NDE's intensity in the same sample of NDErs. We think that a more complete phenomenological assessment of NDEs is important for a better description and ultimately a better understanding of the underlying psychological and cognitive mechanisms. Nevertheless, although we find a positive correlation between the intensity of NDE and its amount of associated memory characteristics, the question of cause and effect remains to be addressed in further work. In particular, the present results do not allow us to say whether it is the increasing intensity of NDE that leads to a greater amount of memory characteristics or the inverse pattern. In addition, another variable could also explain the associated variations we find in this study. For example, it may be possible that the way in which individuals encode and recall information is one variable influencing how they respond to both questionnaires. In addition, it is important to highlight another limitation of the present study: this investigation may be subject to selection bias and hence may not be representative of NDErs in general. Indeed, NDErs who do not contact us intentionally may possibly experience NDE memory differently from those who do. Nevertheless, our study embraces a large sample and, in our view, those results are important as people might know more about it and feel more comfortable.
Conclusions
The amount of memory details in a NDE (i.e. the MCQ total score) appears to be positively associated with the intensity of the lived experience (i.e. the Greyson NDE scale total score). More specifically, our results highlight that sensory details (i.e. sounds, smells and tastes), personal importance and reactivation frequency seem to vary with the intensity of the NDE (i.e. the Greyson NDE scale total score). The challenge lies in explaining how memory formation can occur under life-threatening conditions in which the individual is thought to be unconscious and at a time when memory formation would not be expected to operate effectively. Understanding the particular mechanisms of NDE memories and their formation will improve our understanding of the NDE phenomenon and, more generally, in our understanding of consciousness and its relation to brain.
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